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DETAILED ACTION 



1 . This is in response to tine applicant response filed on 1 2/28/201 0. In the 
applicant's response, claims 1 , 4, 5-9 were amended; claims 2-3 and 1-1 1 were 
cancelled; claims 12-23 were newly added. Accordingly, claims 1 , 4, 5-9, and 12-23 are 
pending and being examined. 



Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 12 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for falling to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

As to claim 12, the claim recites: "a method of generating a two-dimensional 
representation on a display plane of three-dimensional anatomical features of interest of 
the anatomical object" in lines 1-3. However, there is insufficient antecedent basis for 
"the anatomical object" in the claim. For prior art comparison, "the anatomical object" is 
read as "a common anatomical object". Further, the claim recites: "using the imaging 
specification to project the anatomical features of interest of the morphological and 
functional diagnostic image records onto the image plane to generate the two- 
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dimensional representation of the anatomical features of interest" in lines 16-19. 
However, it is not clear what "the image plane" refers to, and thus there is insufficient 
basis for "the image plane" in the claim. Finally, the claim recites: "the imaging 
specification begin defined by the first and second projections" in lines 14-15. However, 
it is not clear what "the imaging specification begin defined by the first and second 
projections". 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

A. Claims 1, 4 and 6-9, 12-16 and 18-23 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Front et al (USPGPub 2001/0041835 A1, hereinafter 
"Front") in view of Etienne et al ("Soap-bubble visualization and quantitative 
analysis of 3D coronary magnetic resonance angiogtams", MR in Medicine, 2002, 
"Etienne"). Etienne is cited by applicant in IDS filed on 06/14/2006. 
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As to claims 1 . 21 . 22 . Front discloses a method for the computer-assisted visualization 
of a three-dimensional anatomical object (the method for guiding a diagnosis or 
therapeutic instrument towards a target region inside the patient's body, see 
[0001]), comprising the following method steps: 

recording two or more diagnostic image data records of the object wherein at least one 
image data record comprises morphological image information of the anatomical object 
and at least one further image data record comprising functional image information 
relating the anatomical object (registering a high-resolution structural image and a 
low-resolution functional image of a portion of the patient's body, in order to 
obtain a combined image, see [0008], [0004] and [0014]); and 
calculating a combined two-dimensional representation by imaging the two or more 
image data records according to a previously defined imaging specification onto a 
common display plane (registering the 2D structural image fig.2B with the 2D 
functional image fig.2A, and thus obtaining a combined image fig.2C, those 
images are displayed by a 2D image plane in a video terminal, see fig.2A-2C, 
[0027], [0049], and [0051]). 

Front does not expressively disclose delimiting an object volume which includes the 
anatomical features of interest of the anatomical object with a curved surface and 
projecting the anatomical features of interest from morphological or functional diagnostic 
image records onto the curved surface to define an imaging specification. However, 
Etienne does explicitly teach: defining an imaging specification for imaging the image 
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data onto a two-dimensional display plane, the definition of the imaging specification 
involving the identification of anatomical features of the object in at least one of the 
image data records and the determination of an object volume delimited by a curved 
surface in which the anatomical features of the object are contained; and calculating a 
combined two-dimensional representation by imaging the two or more image data 
records according to the previously defined imaging specification onto a common 
display plane wherein a projection of the image information of the data records that is 
contained in the object volume is calculated during the calculation of the two- 
dimensional representation (see flg.2 in page 659, para.1 lines 9-14, in tlie riglit coi. 
of page 658, and para.1 in the right col of page 659; the plane with normal vector 
N is a common display plane). 

It would have been obvious to person skilled in the art at the time of the invention to 
combine the teaching of Front and the teaching of Etienne in order to monitor the real 
time changes taking place due to a disease and guiding the instrument toward the 
target region (Front, [0008] and [0009]). 

As to claims 12, 18, 19 , Front discloses a method of generating a two-dimensional 
representation on a display plane of three-dimensional anatomical features of interest of 
the anatomical object, the method comprising: 

recording a morphological diagnostic image record of the anatomical object and a 
functional diagnostic image record of the anatomical object (registering a high- 



Application/Control Number: 10/596,467 Page 6 

Art Unit: 2624 

resolution structural image and a low-resolution functional image of a portion of 
the patient's body, in order to obtain a combined image, see [0008], [0004] and 
[0014]); and 

using the imaging specification (the tumor portion of the organ image, see fig.2A- 
2C) to project the anatomical features of Interest of the morphological and functional 
diagnostic Image records onto the image plane to generate the two-dimensional 
representation of the anatomical features of interest (registering the 2D structural 
image fig.2B with the 2D functional image fig.2A, and thus obtaining a combined 
image fig.2C, those images are displayed by a 2D image plane in a video terminal, 
see fig.2A-2C, [0027], [0049], and [0051]). 

Front does not explicitly disclose delimiting an object volume which includes the 
anatomical features of Interest of the anatomical object with a curved surface; 
defining an Imaging specification by: a) projecting the anatomical features of Interest 
from one of the morphological or functional diagnostic image records onto the curved 
surface to determine a first projection, and b) projecting the anatomical features along 
parallel rays from the curved surface onto the display plane to determine a second 
projection, the imaging specification begin defined by the first and second projections. 

However, Etiene does teach delimiting an object volume which includes the anatomical 
features of interest of the anatomical object with a curved surface (specifying a curved 
subvolume that closely encompassed the interest anatomical segments, see 
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Abstract lines 9-12, and the volume V in fig.2); 

defining an imaging specification by: a) projecting the anatomical features of interest 
from one of the morphological or functional diagnostic image records onto the curved 
surface to determine a first projection (identifying points P; which define the 
manipulated surface D by projecting the interest points in the volume V on the 
convex hull D , see para.1 in the right col. on page 659 lines 6-13 and fig.2), and b) 
projecting the anatomical features along parallel rays from the curved surface onto the 
display plane to determine a second projection (performing a parallel MIP, see para.1 
in the right col. on page 659 lines 13-21 and fig.2), the imaging specification begin 
defined by the first and second projections (thus a 2D resulting image displays a 
planar reconstruction of the user-selected anatomy, see para.1 in the right col. on 
page 659 lines 21-23 and fig.2). 

It would have been obvious to person skilled in the art at the time of the invention to 
combine the teaching of Front and the teaching of Etienne in order to monitor the real 
time changes taking place due to a disease and guiding the instrument toward the 
target region (Front, [0008] and [0009]). 

As to claims 4, 13 , the combination of Front and Etienne discloses, wherein in order to 
calculate the two-dimensional representation, Cartesian coordinates within the display 
plane are assigned to non-Cartesian surface coordinates of the object volume (Front, 
transforming the coordinates of the trajectory in the coordinate system of the 
combined image into the coordinate system of steretactic guide, see [0052]). It 
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would have been obvious to person skilled in the art to know that the coordinate system 
of steretactic guide may be a polar system which is a non-Cartesian system. Moreover, 
the coordinate system transformation between a polar system and a Cartesian system 
is well known technique in the art. 

As to claim 6 , the combination of Front and Etienne discloses the method as claimed in 
claim 1 , wherein the functional image information is obtained by evaluating temporal 
sequences of morphological image data of the anatomical object (Front, (1) taking a 
series of structurai images for a target portion of the patient's body witli tlie liigli- 
resolution in a certain period of time, (2) talking a functional image for tlie target 
portion with low-resolution after injecting a suitable radiopharmaceutical into the 
patient, and then (3) registering the function image with the structural image and 
providing the combined image that shows where the cancerous area are located 
on the high-resolution morphologic image, see [0020] lines 5-26, and [0023]- 
[0029], which means that the functional image information, i.e., cancerous area, is 
obtained by evaluating temporal sequences of morphological image data). 

As to claim 7 , the combination of Front and Etienne discloses the method as claimed in 
claim 1 , wherein at least one of the image data records comprises at least one slice 
image of the anatomical object (Front, taking a series of structural images for a 
target portion of the patient's body with the high-resolution in a certain period of 
time, see [0020] lines 5-26). 
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As to claim 8. the combination of Front and Etienne discloses the method as claimed in 
claim 1 , wherein the image data records are recorded by means of computer 
tomography, magnetic resonance or ultrasound (Front, CT, MRI, SPECT, PET image, 
see [0003] lines 8-19). 

As to claim 9. the combination of Front and Etienne discloses the method as claimed in 
claim 1 , wherein the image data records are recorded using different imaging modes 
(Front, CT, MR\, SPECT, PET image, see [0003] iines 8-19). 

As to claims 14 and 15 . the combination of Front and Etienne discloses the method as 
claimed in claim 13, further including: transforming the anatomical features projected on 
the curved surface into Cartesian coordinates, the projecting of the anatomical features 
from the curved surface to the imaging plane being performed in the Cartesian 
coordinates wherein the non-Cartesian system (Front, transforming the coordinates 
of the trajectory in the coordinate system of the combined image into the 
coordinate system of steretactic guide, see [0052]). It would have been obvious to 
person skilled in the art to know that the coordinate system of steretactic guide may be 
a Cartesian system which is a non-Cartesian system. Moreover, the coordinate system 
transformation between a polar system and a Cartesian system is well known technique 
in the art. 
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As to claim 16 , tine combination of Front and Etienne discloses the method as claimed 
in claim 14, wherein the curved surface includes at least a portion of the ellipsoid 
(Etienn, identifying points which define the manipuiated surface D by 
projecting the interest points in the voiume V on the convex huii D , see para.1 in 
the right col. on page 659 iines 6-13 and fig.2; the convex huii D is a portion of 
the ellipsoid). 

As to claim 20 . the combination of Front and Etienne discloses a system comprising one 

or more processors which perform the method as claimed in claim 12 to generate the 
two-dimensional image representation from the morphological and functional diagnostic 
image records; the system further comprising: 

a display unit on which the two dimensional image representation is displayed (Etienn, 
see fig.3). 

As to claim 23 . the combination of Front and Etienne discloses a system comprising one 
or more processors which perform the method as claimed in claim 1 to generate the 
two-dimensional image representation from the morphological and functional diagnostic 
image records. The systems further comprising: 

a display unit on which the two dimensional image representation is displayed (Etienn, 
see fig.3). 
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B. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Front in view of Etienne and further in view of DU (USP 6,268,730). 

As to claim 17 . the combination of Front and Etienne discloses the method as claimed 
in claim 1 2, the combination does not explicitly disclose further including: performing a 
scout scan with an MR imaging system to identify a location of the anatomical features 
of interest; based on the scout scan, controlling the MR imaging system to generate the 
morphological and functional image records. However, Du does teach performing a 
scout scan with an MR imaging system to identify a location of the anatomical features 
of interest; based on the scout scan, controlling the MR imaging system to generate the 
morphological and functional image records (see Fig.5 and col.6 lines 17-23). 
Moreover, performing a prior scan to quickly determine the range of the object is well 
known technique in the art. It would have been obvious to persons skilled in the art to 
combine the teaching of Du and teachings of Front and Etienne in order to quickly find 
the location of the interest object. 

Response to Arguments 

4. Applicant's arguments, with respects to claim 1 , filed on 1 2/28/201 0, have been 
fully considered but they are not persuasive. 
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Applicant submits, on page 7, that there no teaching or motivation to combine 
Front and Etienne. 



Examiner respectfully disagrees with this argument, because: 
Front discloses registering high-resolution structural images and low-resolution 
functional images of anatomical features of the patient's body in order to obtain a 
combined image which includes the anatomical features of the object (see 
[0008], [0004] and [0014]), and directly displaying/projecting the combined 
image in a 2D image plane on a video terminal (see Fig.2A-2C, [0027], [0049], 
and [0051]). Front does not expressively disclose delimiting an object volume 
which includes the anatomical features of the anatomical object by a curved 
surface and projecting the anatomical features from morphological or functional 
diagnostic image records onto the 2D curved surface to define an imaging 
specification. Etienne discloses delimiting an object volume which includes the 
anatomical features of the anatomical object with a curved surface (see Abstract 
lines 9-12, and the volume V in fig.2); and projecting the anatomical features 
from morphological or functional diagnostic image records onto the 2D curved 
surface to define an imaging specification (see para.1 in the right col. on page 
659 lines 6-23 and fig.2). 

Front and Etienne are combinable because they are from same field of endeavor 
in medical image registration and visualization. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to employ the 
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technique of delimiting an object volume which includes the anatomical features 
of the anatomical object by a curved surface and projecting the anatomical 
features from morphological or functional diagnostic image records onto the 
curved surface to define an imaging specification, as taught by Etienne and 
modify Front which directly display the combined image on a 2D image plane 
without delimiting an object volume which includes the anatomical features of the 
anatomical object by a curved surface. The suggestion/motivation fordoing so 
would have been to monitor the real time changes taking place due to a disease 
and guiding the instrument toward the target region (Front, [0008] and [0009]). 
Therefore, it would have been obvious to combine Front with Etienne to obtain 
the invention as specified in claims 1 and 12. 



Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to RUIPING LI whose telephone number is (571)270-3376. 
The examiner can normally be reached on 8:30am-5 :30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Samir Ahmed can be reached on 571-272-7413. The fax phone number for 
the organization where this application or proceeding is assigned is 571 -273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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1/14/2011 
/Samir A. Alimed/ 

Supervisory Patent Examiner, Art Unit 2624 



